Abstract. The current fog and haze days are increasingly serious. The pollution level in various regions of our country is increasing. With all kinds of dust and acid gas pollution in the fog and haze weather, the polluted surface of the silicone rubber insulators is slowly and evenly damp aging in the open operation. Here, the aging degree of the silicone rubber insulators which ran for different years under actual fog and haze environment has been analyzed, such as surface topography, hydrophilic/hydrophobic, thermal performance, mechanical properties and so on.
Introduction
Exhaust gas, smoke and dust (fine particles) of the industry, transportation and life discharge into the low altitude atmosphere to form haze and fog condensation nuclei. [1] [2] Suspended fog droplets appear at the same time, hinders the diffusion of waste gas and dust. After the absorption of SO 2 , NO x soluble in water, the severe fog and haze weather forms. The current fog and haze days are increasingly serious. The pollution level in various regions of our country is increasing year by year. With all kinds of dust and acid gas pollution in the fog and haze weather, the polluted surface of the silicone rubber insulators is slowly and evenly damp aging in the open operation. [3] Fog conductivity increase and insulation reduction can cause numerous external insulation fault of electrical equipment, bring uncertain influence to the safe operation of power grid, and hamper the reliable performance of power system. [4] At present, the power system has a little understanding and estimation of the impact of the electric insulator safety operation in the fog and haze weather, especially the fouling and pollution flashover characteristics of the insulators in a large range of continuous fog and haze. [5] [6] [7] [8] Therefore, in order to ensure the reliable power supply of the power grid in the area of bad fog and haze weather, it is one of the burning issues to research and analyze the contamination aging properties of the insulator in the fog and haze environment. From the new point of view of material chemistry, we analyzes the different kinds of test and analysis (such as surface topography, hydrophilic/hydrophobic, thermal performance, mechanical properties and so on) to study the aging properties of the silicone rubber insulators, which have been running under the condition of the actual fog and haze for different years.
Results and Discussion
In this paper, five sets of silicone rubber insulators are selected, which have been used 4, 6, 8, 10 years in power plants within a certain region and the new factory with same quality, respectively. Correspondingly, the 4#, 6#, 8#, 10# and N# are tagged as the test sample. The surface contact angle of the insulator is measured, and the change of the surface properties is investigated. The contact angle photo of 10#, 6# and N# is showed in Fig.1 . The contact angle value of the 10#, 8#, 6#, 4# and N# electrical insulator is depicted in Table1, respectively. The results show that hydrophobicity of the hydrophobic silicone rubber insulators decreases gradually with the increase of the running year (from 137.4 to 101.2 ), as well as the increased pollution level. Fig.2 . The surface of running 10 years of insulator is totally covered with dirt, with deep surface cracks. Along with the decrease of the running year, surface crack of the insulator clearly displays the trend of reducing, and the degree of pollution is gradually decreased. Surface of the running 4 years of the insulator is not found obvious cracks, the surface of which exhibits much less pollution. Meanwhile, the mechanical properties of silicone rubber insulators in fog and haze are characterized by using a universal material testing machine. The mechanical properties such as tensile strength at break, modulus of elasticity in tension, tensile strain at break and yield strength at yield of the five sets of parallel silicone rubber insulators are tested, as displayed in Table2. As can be seen from the table, although operation time of the insulators is different, the inner-structure of the silicone rubber material is relatively stable. The mechanical behavior changes little. Besides, the tensile strength and yield strength values of the insulators are consistent.
Table2. the tensile strength at break, modulus of elasticity in tension and tensile strain at break of the 10#, 8#, 6# and 4# electrical insulator, respecitvely. In addition, the two-dimension size to the change of temperature of the five groups of the silicone rubber insulators is measured, in the case of a certain temperature program, with load force close to zero. The temperature changing region of the insulator is simulated the outdoor environmental temperature limit range, -40 ~50 . he thermal expansion coefficient of the silicone insulator in the low temperature and the high temperature region is in an order of magnitude, that is, 10 -4 /K. It is in accordance with the thermal behavior of the rubber material. It demonstrates that the thermal expansion of the interior silicone rubber material is relatively stable, after a long period of fog and haze. Both the mechanical properties and the thermal performance analysis indicate that the interior rubber properties of the insulators that run for many years still keep stably. 
Summary
In this paper, the surficial (surface morphology and hydrophilic/hydrophobic) and internal (thermal and mechanical) properties of the silicone insulators with different running time, under the actual fog and haze environment are tested and analyzed. The aging degree of DOI: 10.1051/ 07009 (2016) , matecconf/2016 MATEC Web of Conferences 6 composite silicone rubber insulators is relatively stable. Yet, with the increase of the fog and haze, the surface pollution damage is obvious, hydrophobic property and insulation is decreased unavoidably, and the risk of electrical insulation failure is increased dramatically. It should be investigated and studied more detailed and exacted to elevate the operation safety of the power system.
